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(57) Abstract 

A carpet structure and backing of superior dimensional stability and integrity which is especially useful in a tree float system of 
installation. In one aspect of die invention, a carpet is provided having a selected dimensional stability in which there is (i)a first carpet 
part having a primary layer with pile substantially covering a first side of the layer, the pile tufted through theprimary layer to leave tuft 
bundles on a second side of the primary layer and a binder encapsulating the tuft bundles, the first part having a predetermined force of 
expansion and contraction under cycling conditions of temperature and moisture; (ii) a second part in layered relationship to the first carpet 
part, the secondcarpet part constructed from one or more layers to have a predetermined resistance to expansion and contraction at least 
equal to or greater than the force of expansion and contraction of the first carpet part under cycling conditions of temperature and moisture 
and traffic loads on the carpet pile. 
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CARPET AND LAYERED BACKING 
FOR DIMENSIONAL STABILITY AND INTEGRITY 

FIELD OF THE INVENTION 

This invention relates to a new carpet structure with increased dimensional 
5 stability and integrity, and particularly one which is useful with a hook and loop installation 
system as disclosed in for example United States Patent 4,822,658. 

BACKGROUND OF THE INVENTION 

Most carpets have some form of dimensional stability problems due to 
changes in temperature and humidity and also due, in some cases, to the lack of integrity 

10 from high traffic and heavy rolling stock etc. These problems are particularly acute when 
nylon is used as the primary pile layer since nylon absorbs moisture and expands up to 
approximately 6% of its weight. In many other ways, however, nylon is a preferred form of 
material for use in making carpet because of its durability and cost. 

Typically nylon is used to make the pile of the carpet and it is tufted into a 

1 5 polypropylene primary backing to which it is bound by a predominantly latex binder applied 
to the underside of the backing. 

The nylon pile tufted into the primary backing by itself is flexible and 
relatively stable, resisting buckling or wrinkling from atmospheric changes in moisture or 
temperature, however, this intermediate product does not have the stability, mass or tuft 

20 bind to be a carpet. It is a mere piece of textile. Typically, integrity is added to this 
primary backing by the addition of a latex binder to bind the tuft bundles left below the 
primary backing together to add weight, stability and durability to the backing. However, as 
soon as this is done, problems can arise because of fiber growth in the primary pile due to 
atmospheric changes in relative humidity and temperature, leading to increased stress on 

25 the carpet as a whole. This can result in wrinkling, buckles and delamination, and in heavy 
traffic zones, reduce carpet integrity. 

As disclosed in U.S. Patent 4,822,658, a method has been developed of 
installing a carpet through the use of a hook and loop system. The most economical form 
of such installation is the attachment of the carpet at the perimeter and along the seams. 

30 This is essentially a "free float system". It is therefore desirable in such a system to have 
a carpet of inherent dimensional stability and integrity, particularly under conditions of 
humidity changes and high traffic. 

Attempts have been made to prevent the growing and distortion of some 
forms of carpet, especially carpet tiles or carpets of 6 feet width or less, by making it 

35 heavier and heavier and by locking the nylon of the pile into the backing more rigidly with 
more and more binder, adhesive or glue. Other attempts have been made to give greater 
dimensional stability to the carpet by putting fiberglass into the backing. While these 
attempts can create more dimensional stability, they do not completely satisfy the need for 
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selected dimensional stability and leve, of required integrity. 

SUMMARY OF THE INVENTION 

The invention is achieved in part by recognizing, on the one hand that 

rather than abates, the atmospheric stability problem in carpets and by the U rtht 
recogn,tion that flexible dimensional* stable fight weight secondary - 
needed as bacKngs to give the required stabil«y to the primage ^ " 

The present invention provides a carpet structure and backing of superior 
:= , stab*ty and integri, which is especially useful in a free float J^T 

-ensiona, ^ 3 '* ^ **" 3 — 

30 (i) a first carpet part comprising a primary layer with pile substantial* covering a fir* 

Tsicr; r pi,e ,ufted throu9h the p ^ *• 10 - « ~ 

the first part havng a predetermined force of expansion and contraction under 
cyefcng conditions of temperature and moisture- 

- second part in .ayered relationship to the first carpet part the second carpet 
part constructed from one or more layers to have a predetermined resistant to 
expans.cn and contraction at least equal to or greater than the force of expansion 
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and contraction of the first carpet part under cycling conditions of temperature 
and moisture and traffic loads on the carpet pile. 

In another aspect, carpet backing for use on a carpet to be installed on a 
floor by means of hooks complimentary and attachable to loops on the back of such 
backing is provided comprising: 

(i) a first spun web layer; 

(ii) bops needled into and through the first layer to substantially cover a first side of 
the layer with exposed loops; 

(iii) a binder on the second side of the layer to lock the loops into the layer. 
In another aspect a carpet backing is provided for use on carpets to be 

installed on a floor by means of hooks complimentary and attachable to loops on the back 
of such backing comprising: 

(i) a non-woven spun web polyester layer; 

(ii) loops needled into and substantially covering a first side of the substrate; 
1 5 (iii) means to lock the loops into the substrate. 

In another aspect a carpet for installation on a floor by means of hooks that 
are complementary and attachable to loops on a back side of the carpet, the carpet 
comprising: 

a primary layer with pile substantially covering a first side of the layer, the pile tufted 
20 through the primary layer to leave tuft bundles on a second side of the primary 

layer 

a first binder encapsulating the tuft bundles to secure the pile and layer together, the 
binder containing voids within and around the tuft bundles to allow for expansion 
and contraction of the bundles; and 
a backing layer having a first side secured to the second side of the primary layer and a 
second side having said loops thereacross, the loops being locked in the backing 
layer. 

In another aspect the invention is a carpet for installation on a floor by means of hooks 
that are complementary and attachable to loops on a back side the carpet, the carpet 
30 comprising: 

a primary layer with pile substantially covering a first side of the layer, the pile tufted 
through the primary layer to leave tuft bundles on a second side of the primary 
layer; 

a first binder encapsulating the tuft bundles to secure the pile and layer together, the 
binder being sufficiently malleable, flexible, supple, elastic, pliant, or yielding to 
permit expansion of tuft bundles encapsulated so as to preclude substantial 
expansion or buckling of the carpet; and 
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a backing ,ayer having a first side secured to the second side of the primary ,ayer and a 
second side having said .oops thereacross. the .oops being .ocked in the backing 

The invention includes a method for manufacturing a laminate carpet having an 
5 upper p„e component and .ower backing .ayer. the method comprising- 

manufacturing the upper pile component with a .ayer having pi,e tufted therethrough 
and secured to the layer; 

determining the force of expansion of the upper component when exposed to moisture- 

hooks on ,ts second side to an underside of the upper component; wherein 
^ backmg iayer is se.ected so as to be sufficient, rigid to meet or exceed the 
etermined force of expansion of the upper pNe component in the assembted 
carpet so as to substantia., preclude expansion and buckiing of the carpet due to 
-sture absorption when the carpet is instated as part of a free float insta.,ation. 

1 5 A BRIEF DESCRIPTION OF THE DRAWINGS 

being made to ^ " ** * ^ 

being made to the accompanying drawings wherein- 

20 

figure 2 is a backing having a second spun web layer. 

Figure 3 is an alternative backing having two extra spun web .avers 

Figure 4 is an alternative backing having a foam layer 

invention. 5 " ' ^ * ' ^ - »»" in — « with this 

25 DESCRIPTION OF PREFERRED EMBODIMENTS 

in one aspect, the upper composite portion of a carpet of the present 
•nvention includes a binder which is applied to the backside of a p„ mary ^ 
secunng the needled tufts to the backJng. Tn e binder is selected so tha, it 2 
accommodate swefling or expansion of the tuft fibre, In a finished carpet to the upper 
30 portion is added a lower bacKng of sufficient strength to lend trie ca rple in J 
required lor installation ana use. " 

bn.htnH n '" "" >Mmm ' ** <**> °< •» »ppe, ootnposlta portion oan 
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greater the degree to which the binder can accommodate fibre expansion, the less 
atmospheric stability that is required to be engineered into the lower backing. 

The carpet is rendered dimensionally stable by on the one hand matching 
the anticipated expansion and contraction of the first carpet part being the fibre pile the 
5 primary layer and the binder for the tuft bundles below the primary layer with a matching 
force of stability in the second carpet part composed of, preferably non-woven spun web 
polyester in sufficient layers. The predetermined stability is introduced by the number and 
type of layers, the material used for each layer, the use of woven or non-woven layers, 
thermally bonded, point bonded or not point bonded and the mass of binder and the degree 
1 0 of encapsulation of the tuft bundles. If less binder mass is used and if voids are provided 
around the tuft bundles then generally less atmospheric stability needs to be engineered 
into the backing. 

As shown in Figure 1, there is provided a layer of, preferably, spun web 
polyester 1. This layer can be thermally bonded (for example, point bonded) or not 

15 depending upon the amount of stability required in the layer. Needled into the layer, 
preferably by the malimo process are loops 3, preferably made from polyester filaments. 
The loops are locked into the layer by a coating of a compatible binder 5 which preferably 
penetrates the spun web substrate layer sufficiently to encapsulate the loop fibers into the 
layer, but does not penetrate into the loops to substantially impair their ability to mesh with 

20 corresponding hooks for installation as described in United States Patent 4,822,658. 

In addition as disclosed in Figure 2, the backing contains a first spun web 
layer 1 , loops 3 and a binder or coating 5. An additional layer of the preferred spun web 
polyester 7 may be adhesively bonded to the first layer to add greater dimensional stability 
to the carpet backing. In a particular Figure 2 embodiment, layer 1 is relatively light 

25 nonwoven spun web material into which is readily needled the layer of loops 3. Needling 
weakens this layer, and it is preferable to add a further layer 7 for dimensional stability. 
Adhesive or binder 5 is applied in line to the reverse side of the backing followed by 
application of layer 7. The binder serves to lock the loops in layer 1 and to secure the 
layers together. Layer 7 is relatively heavy compared to layer 1 and is sufficiently rigid that 

30 the overall carpet composite has the integrity required for installation and use. Further, 
other layers can be added as required as shown in Figure 3 in which a second adhesive 
coating or binder 9 and a third layer of the preferred spun web polyester 11 are added. 

Suitable spun web material is of the sort described in United States Patent 
Nos. 4,093,763; 4,172,166 or commercially available under the name COLBAG from Akzo 

35 Nobel of Holland or the name LUTRADUR from Freudenberg Spunweb Co. of Durham, 
North Carolina. 

It is also possible that the spun web layers may first be precoated prior to 
the addition of the adhesive or binder layers 5, 7 and 11 to limit the penetration of the 
adhesive or binder into the spun web layers, if that is desired. Such an application would 
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adhesive into loops 3. 9 ° 

As shown in Figure 4, a layer of polyuretlrane foam 13 can also be 
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binder coat is normally kept to the minimum in order to maintain some voids or spaces 
around the tuft bundles. 

Depending upon the method used to tuft the pile into the primary layer of 
the carpet, and the style of carpet, a significant number of nylon filaments will be located 
5 below the backing. The amount of filament which remains below the carpet backing is 
determined to a large extent by the type of stitch used in the manufacture of the carpet. 
With a straight stitch 10-15% remains below the carpet, whereas with a graphic stitch the 
amount can be as much as 50% or more. In any event, whether they are calculated by 
theoretical expansion or by actual tests, the exact degree of expansion and contraction 
1 0 under conditions of temperature and humidity of the first carpet part A can be determined. 
The preferred way is to wet the first carpet part under relatively warm conditions and allow 
the carpet to expand to its maximum width. The piece can then be fixed in place at its 
edges and the contraction force can then be determined. 

When this force is known, the amount of stability needed in the second 
1 5 carpet part or secondary backing to resist this force will then be known. The second carpet 
part can first be tested for stability by simple pull tests by placing such part in tension along 
any dimension and applying pulling force. 

The carpet backing can simply be layered as required with woven or 
non-woven material and preferably thermally bonded, point bonded or non-point bonded 
20 spun web material, more preferably polyester. Such material is flexible, lightweight and not 
rigid, but it resists movement in the plane of the layer. A layer of slab foam or 
mechanically frothed foam can also be interposed. 

As shown in Figure 5, a layer of polyurethane foam 13 can also be 
included as part of a carpet construction of the present invention. This can be added both 
25 to provide cushioning and mass to the carpet. In this case, binder 21 is applied to the back 
of the primary backing and spun web layer 41 is applied in line to be bonded directly 
thereto. Foam layer 13 can be applied directly in line by mechanical forthing or it can be 
chemically blown. Tricot layer 43 having locked loops 45 on its underside is applied in line 
to the foam. Alternatively, a foam (which can be slab foam) and tricot composite can be 
30 separately manufactured and adhesive used to secure the foam and spun web layers. 

Shown in Figure 5 is one form of carpet which can be made using this 
invention. It should be recognized that any of the backings shown in Figures 1-4 could be 
used with the carpet construction of this invention as long as the predetermined expansion 
and contraction of the first carpet part, shown as A in Figure 5 under cycling conditions of 
35 temperature and moisture (humidity) is at least equalled or exceeded by the predetermined 
resistance to expansion and contraction of the second carpet part "B M shown in Figure 5. 

As shown in Figure 5, the first carpet part consists of a polypropylene 
backing 15 and nylon pile 1: which has been tufted through the backing normally in a 
continuous strand. 
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spun web material, more preferably polyester. Such materia! is flexible, lightweight and not 
rigid, but it resists movement in the plane of the layer. A layer of slab foam or 
mechanically frothed foam can also be interposed. 

As shown in Figure 5, a layer of polyurethane foam 13 can also be 
5 included as part of a carpet construction of the present invention. This can be added both 
to provide cushioning and mass to the carpet. In this case, binder 21 is applied to the back 
of the primary backing and spun web layer 41 is applied in line to be bonded directly 
thereto. Foam layer 13 can be applied directly in line by mechanical forming or it can be 
chemically blown. Tricot layer 43 having locked loops 45 on its underside is applied in line 
1 0 to the foam. Alternatively, a foam (which can be slab foam) and tricot composite can be 
separately manufactured and adhesive used to secure the foam and spun web layers. 
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I. A carpet backing for use on a carpet to be installed on a floor by means of hooks 
complementary and attachable to loops on the back of such backing comprising: 

0) a first spun web substrate layer; 

5 (ii) loops needled into and through the first layer to substantial* cover a first side of 
the layer with exposed loops; 
m a binder on the second side of the substrate to lock the loops into the substrate 
L^te ° f C ' aim 1 WWCh ^ SUbStra,e " thenT,a " y bon * d to ste *° ». ' 

10 3. The backing of claim 2 in which the substrate is point bonded 
4. The backing of claim 3 in which the substrate is non-woven 
* The backing of claim 4 jn whjch a second |ayer Qf spun ^ substrate 

the first layer on the side opposite the exposed loops 

1 5 ^er. ^ * ' ^ " *° ta ^ and ~- — 

7. The backing of claim 6 in which the second layer is non-woven 

8. backing of claim 7 in which the second layer is point bonded 

9^ The backing of claim 8 in which additiona, spun web layers are adhered as needed to 
create a carpet of a selected dimensional stability 
20 10. The backing of claim 4 in which the first .ayer is spun web non-woven thermaHy 
bonded polyester. 

II. The tacking of claim 10 in which the binder contains a fire retardant chemical 
treatment. 

12 The backing of claim 10 in which the loops are needled into the firs, layerbythe 
*5 malimo process. y 

13. The backJng of claim 4 in which the amount and viscosity of the binder on the second 
s:de of sue, substrate is matched wi* the density of the substrate so that such bl 
penetrates both sides of the substrate to lock the loops into the substrate but 
clogging the loops on the first side. 
30 14. A carpet having a selected dimensional stability comprising- 

(i) a first carpet part comprising a primary layer wHh pile substantially covering a first 
s-de of the layer, the pile tufted through the primary layer to .eave tuft bundies on 
a second side of the primary fcyer and a binder encapsulating the tuft bundles 
the first part having a predetermined fence of expansion and contraction under' 
■» cycling conditions of temperature and moisture; 

01) a second part in layered relationship to the first carpet part, the second carpet 
part constructed from one or more layers to have a predetermined resistance to 
expansion and contract at .east ec.ua, to or greater than the force of expan l 
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and contraction of the first carpet part under cycling conditions of temperature 

and moisture and traffic loads on the carpet piie. 
15. The carpet of claim 14 in which the second carpet part is constructed from one or 
more layers of the following: 
5 (a) a woven layer 

(b) a non-woven layer 

(c) a foam layer 

and a binder chemically compatible to and interposed between the layers to bind the layers 
together. 

10 16. The carpet of claim 15 in which the non-woven layer is spun web. 

17. The carpet of claim 16 in which the spun web layer is thermally bonded. 

18. The carpet of claim 16 in which the spun web layer is point bonded. 

19. The carpet of claim 15 in which the binder encapsulates the tuft bundles and does not 
form a layer substantially deeper than the tops of the tuft bundles. 

15 20. The carpet of claim 19 in which the binder encapsulating the tuft bundles contains 
voids within and around the tuft bundles to allow for expansion and contraction of the 
bundles. 

21. The carpet of claim 20 in which there is needled into the bottom layer loops 
substantially covering the underside of the bottom layer. 
20 22. The carpet of claim 21 in which the loops are locked to the bottom layer by the binder 
binding such layer to the layer above. 

23. A carpet backing for use on carpets to be installed on a floor by means of hooks 
complementary and attachable to loops on the back of such backing comprising: 

(i) non-woven spun web polyester 
25 (ii) loops needled into and substantially covering a first side of the substrate 
(iii) means to lock the loops into the substrate. 

24. The backing of claim 23 in which the means to lock the loops include a binder applied 
to a second side of such substrate and in which the amount and viscosity of the binder are 
matched with the density of the substrate so that such binder penetrates both sides of the 

30 substrate to lock the loops into the substrate but without clogging the loops on the first 
side. 

25. The backing of claim 24 in which the substrate is stabilized by point bonding. 

26. The backing of claim 25 in which a coating is applied to the second side of the 
substrate to reduce the penetration of the binder into the substrate. 

35 27. The backing of claim 26 in which a foam layer is bonded to the non-woven spun web 
substrate on the side opposite the loops. 

28. The backing of claim 27 in which the foam layer has voids or spaces to match the 
expansion and contraction of the carpet backing. 
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29. A carpet for installation on a floor by means of hooks that are complementary and 
attachable to loops on a back side of the carpet, the carpet comprising- 

a primary .ayer with pile substantially covering a first side of the layer, the pile tufted 
through the primary layer to leave tuft bundles on a second side of the primary 
layer 

a first binder encapsulating the tuft bund.es to secure the pile and .ayer together the 
b.nder containing voids within and around the tuft bundles to a..ow for expansion 
and contraction of the bundles; and 
a backing .ayer having a first side secured to the second side of the primary layer and 
a second side having said .oops thereacross. the .oops being .ocked in the 
backing layer. 

30. A carpet for installed on a floor by means of hooks that are complementary and 
attachable to loops on a back side the carpet, the carpet comprising- 

a pnmary .ayer with pile substantia.* covering a first side of the layer, the pile tufted 
through the primary layer to leave tuft bundles on a second side of the primary 
layer; 7 

a first binder encapsulating the tuft bundies to secure the pile and ,ayer together, the 
b.nder being sufficient* malleable to permit expansion of encapsulated tuft 
bundles so as to preclude substantial expansion of the carpet; and 
a backing layer having a first side secured to the second side of the primary ,ayer and 
a second side having said loops thereacross. the loops being locked in the 
backing layer. 

31. The carpet of claim 29 wherein the backing layer includes a spun web substrate 

25 

32. The carpet of claim 30 wherein the backing toyer includes a spun web substrate 
having the loops needled into and through the substrate and the binder locks the loops in 
the backing layer. 

30 .'he °l C ' aim 29 " 30 Wherei " 9 iS 3PPlied ,0 the substra * to reduce 

30 the penetration of the binder into the substrate. 

34. The carpet of claim 29 wherein the backing layer includes a first spun web substrate 
IT r g™ int ° ^ thr ° U9h " SUbStrate ~ ' ~ — "cks - - in 

35. The carpet of claim 30 wherein the backing layer includes a first spun web substrate 

3a The carpet of claim 34 or 35 wherein a coating is applied to the substrate to reduce 
the penetrabon of the second binder into the substrate. 
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37. The carpet of claim 34 or 35 wherein the backing layer includes a second spun web 
substrate located between the first spun web substrate and the primary layer. 

38. The carpet of claim 37 wherein the first spun web substrate is secured to the second 
spun web substrate by said second binder. 

5 39. The carpet of claim 38 wherein the first spun web substrate is relatively light and the 
second spun web substrate is relatively heavy. 

40. The carpet of claim 29 or 30 wherein the backing layer includes a foam layer located 
intermediate the primary layer and the loops. 

41. The carpet of claim 40 wherein the backing layer includes a spun web substrate 
10 intermediate the primary layer and the foam layer. 

42. The carpet of claim 41 wherein the spun web substrate is secured to the primary layer 
by the binder. 

43. The carpet of claim 41 wherein the foam layer is slab foam. 

44. The carpet of claim 41 wherein the foam layer is mechanically frothed foam. 
15 45. The carpet of claim 44 wherein the foam layer is directly bonded to the binder. 

46. The carpet of claim 31 or 32 wherein the substrate is point bonded. 

47. The carpet of claim 31 or 32 wherein the substrate is non-woven. 

48. The carpet of claim 31 or 32 wherein the substrate is thermally bonded polyester. 

49. The carpet of claim 29 or 30 wherein the pile is nylon. 

20 50. The carpet of claim 29 or 30 wherein the first layer is polypropylene. 

51. The carpet of claim 34 wherein the second binder is selected from latex, ethylene vinyl 
acetate and urethane. 

52. The carpet of claim 29 or 30 wherein the binder includes a fire retardant chemical. 

53. The carpet of claim 31, 32 or 34 wherein the loops are needled into the substrate by a 
25 maiimo process. 

54. A method for manufacturing a laminate carpet having an upper pile component and 
lower backing layer, the method comprising: 

manufacturing the upper pile component with a layer having pile tufted therethrough 
and secured to the layer; 

30 determining the force of expansion of the upper component when exposed to moisture; 
and 

securing a first side of a backing layer having loops for attachment to complementary 
hooks on its second side to an underside of the upper component; wherein 

the backing layer is selected so as to be sufficiently rigid to meet or exceed the 
35 determined force of expansion of the upper pile component in the assembled 

carpet so as to substantially preclude expansion and bucKling of the carpet due to 
moisture absorption when the carpet is installed as part of a free float installation. 

55. The method of claim 54 wherein the pile is nylon. 
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56. The method of claim 55 wherein determining the force of expansion includes wetting 

e upper pile component, permitting the component to expand to its maximum width fixing 
the component at its edges, and permitting moisture to evaporate from the component and 
measunng the force of contraction of the component. 
5 57. The method of claim 54 wherein pile tufts are secured to the layer of the upper 
component by a binder. 

58. The method of claim 54 wherein the backing layer includes a spun web substrate 
5* The method of claim 58 wherein the loops are locked into the substrate by a binder 

1 ,r T d ° f C ' aim 54 Wherei " " 3 enCap5U,atin 9 ™ ^ to secure 

1 h i T Pi ' 9 COmP ° nent ^ t09ether ' the ™« — -ids 
w,th n d „, m faund|es tQ ^ for expansjQn ^ 9 

1 5 I t T ma " eable t0 Pemit 6Xpansi0n * ^psulated tuft 

1 5 bundles so as to preclude substantial expansion of the carpet. 
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